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© Navigation device using global positioning system. 

© A navigation device includes a position 
measurement unit (11_i) for receiving an elec- 
tric wave for use in position measurement from 
a satellite (5) and for measuring a current posi- 
tion of a movable body (4^) in which the 
navigation device is installed. A display unit 
(8-!) displays information concerning the cur- 
rent position of the movable body (4_,). A 
transmitting unit (7_,) transmits information 
concerning the current position of the movable 
body (4_!) to a transmission medium (3-,). A 
receiving unit (7_ n ) receives, via the transmis- 
sion medium (3-0, information concerning the 
current positions of other movable bodies (4_ n ) 
transmitted thereby. A control unit (6_.,) con- 
trols the display unit (8-0 so that the infor- 
mation concerning the current positions of the 
other movable bodies (4^,) are displayed to- 
gether with the information concerning the cur- 
rent position of the movable body (4_.,). 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention generally relates to a nav- 
igation device, and more particularly to a navigation 
device using a GPS (Global Positioning System) sat- 
ellite. Description of the Prior Art 

A stand-alone navigation device is a position 
measuring device for use in movable bodies, such as 
automobiles, airplanes and ships. Such a stand-alone 
navigation device obtains a two-dimensional dis- 
placement (vector quantity) of a movable body by us- 
ing direction data from a direction sensor and speed 
data from a speed sensor, and adds the two-dimen- 
sional displacement to a reference point. In this man- 
ner, the current position of the movable body can be 
identified. For example, the navigation device instal- 
led in an automobile operates as follows. When an au- 
tomobile runs, a predetermined number of pulses are 
generated while one turn of a drive shaft is complet- 
ed. The distance between a reference point and the 
current position is calculated by obtaining the total 
number of pulses generated during the time the auto- 
mobile moves. The distance is multiplied by a dis- 
tance correction coefficient in order to obtain a trav- 
_e ling distance.. . 

On the other hand, a GPS type navigation device 
is a position measuring device using a satellite. The 
GPS type navigation device receives electric waves 
emitted from three or more than GPS satellites, and 
determines the position of a receiving point (current 
point of the movable body) from pseudo-distance data 
including a time offset of a receiver based on the dis- 
tance between each GPS satellite and the receiving 
point, and position data of GPS satellite. The position 
of the receiving point is represented on a display. 

However, the navigation device displays position 
information indicating the position of only the movable 
body in which the navigation system is installed. 
Namely, if the movable body is an automobile, and 
only the position information concerning the automo- 
bile in which the navigation system is installed (here- 
inafter referred to as "self position information") is dis- 
played. However, if position information concerning 
other automobiles is also represented in addition to 
the self position information, it will be convenient to a 
driver or a passenger, especially in a case where a 
plurality of automobiles, such as trucks for delivery or 
taxis move as a group. In the following description, the 
position information concerning other automobiles is 
referred to as "group member position information". 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a navigation device capable of displaying not only the 
self position information showing the position of the 
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automobile itself but also the group member position 
information showing the positions of other automo- 
biles. 

According to one aspect of the present invention, 
there is provided a navigation device including: posi- 
tion measurement unit for receiving an electric wave 
for use in position measurement from a satellite and 
for measuring a current position of a movable body in 
which the navigation device is installed; display unit 
for displaying information concerning the current pos- 
ition of the movable body; transmitting unit for trans- 
mitting information concerning the current position of 
the movable body to a transmission medium; receiv- 
ing unit for receiving, via the transmission medium, in- 
formation concerning current positions of at least one 
other movable bodies transmitted from each of the 
other movable bodies; and control unit coupled to the 
position measurement unit, the display unit and the re- 
ceiving unit, for controlling the display unit so that the 
information concerning the current positions of the 
other movable bodies is displayed together with the 
information concerning the current position of the 
movable body. 

The nature, utility, and further features of this in- 
vention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred em- 
- bodiments of the invention when read in conjunction 
with the accompanying drawings briefly described be- 
low. 

BRIEF DESCRIPTION OF THE DRAWING S 

FIG. 1 is a diagram showing the entire structure 
of the navigation system according to the present 
invention; 

FIG. 2 is a block diagram of navigation devices 
according to the present invention shown in FIG 

1; 

FIG. 3 is a block diagram of a GPS receiving unit 
shown in FIG. 2; 

FIGS. 4 and 5 are diagrams showing the opera- 
tion of the navigation system of the present inven- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT " 

A description will now be given, with reference to 
FIGS. 1 through 3, of an embodiment of the present 
invention. 

FIG. 1 shows the entire structure of a navigation 
system according to an embodiment of the present in- 
vention. A navigation system 100 shown in FIG. 1 in- 
cludes a GPS satellite 5, and n units of navigation de- 
vices 1., - 1. 0 respectively installed in automobiles 
4-, - 4. n . The navigation devices 1_, - 1. n have anten- 
nas 2_, - 2. n for satellite communications, and anten- 
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nas 3_i - 3. n for ground communications, respectively. 
For example, the navigation device 1.| receives data 
sent from the GPS satellite 5, and generates position 
information (self position information) showing the 
current position of the automobile 4.j using the data 
received. The self position information is represented 
on a display to be seen by the driver's or passenger's. 
The self position information is transmitted to the 
other automobiles via the antenna 3_ | for ground com- 
munications. The navigation device (for example, 
navigation device 1. n ) of each or some of the other au- 
tomobiles receives, as information showing the cur- 
rent position of the other automobile (group member 
position information), the self position information 
concerning the automobile 4. j. The navigation device 
1_ n of the automobile 4. n simultaneously displays the 
position information concerning the automobile 4j and 
the position information concerning the automobile 4. 
n itself in such a manner that the positions of the au- 
tomobiles 4. | and 4_ n can be discriminated from each 
other on the display. The position information con- 
cerning the automobile 4. n is sent to the navigation 
device 1., of the automobile 4|. The navigation device 
1.i simultaneously displays the position information 
showing the current position of the automobile 4.|, it- 
self and the position information showing the current 
position of the other automobile 4: n . In the" above 
manner, the position information concerning all of the 
automobiles 4^ - 4. n are transferred between them 
via the GPS satellite 5 and ground communications. 
Each of the navigation devices 1 M - 1. n simultaneous- 
ly displays the information showing the current posi- 
tion of the automobile itself and the information show- 
ing the current position of each or some of the other 
automobiles 1_ t - 1. n . 

FIGS. 4 and 5 show examples of displays on the 
navigation devices. In the examples shown in FIGS. 
4 and 5, there are three automobiles. FIG. 4 shows a 
display GD1 of the first automobile. In FIG. 4, S1 in- 
dicates a position mark which corresponds to the self 
position information showing the current position of 
the first automobile. S2 and S3 indicate position 
marks, corresponding to the group member position 
information, which show the current positions of the 
second and third automobiles. Identification codes 
ID2 and ID3 used for identifying the second and third 
automobiles are displayed close to the position marks 
S2 and S3, respectively. If the identification codes are 
not displayed, the second and third automobiles can- 
not be distinguished from each other. In order to easily 
distinguish the position mark S1 from the position 
marks S2 and S3 on the display GD1, the position 
mark S1 is different in shape or luminance from the 
position marks S2 and S3. When a color display is 
used, it is possible to display the position marks S1, 
S2 and S3 so that the position mark S1 has a color 
different from color of the position marks S2 and S3. 
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The driver or passenger of the first automobile moni- 
tors the mark S1 and marks S2 and S3 indicating 
other automobiles, and easily knows the positional re- 
lation among the three automobiles. FIG. 5 shows a 
display GD2 of the second automobile. In the second 
automobile, the position mark S2 indicates the cur- 
rent position of the second automobile, and the posi- 
tion marks S1 and S3 indicate the current positions 
of the first and third automobiles, respectively. 

FIG. 2 shows the navigation devices 1^ and 1. n 
among the navigation devices 1_, through 1. n . The 
navigation device 1^ comprises the aforementioned 
antenna 2_! for satellite communications, a navigation 
unit 6_i, a GPS receiving unit 11. 1t a display unit 8- 1f 
a ground communication unit 7_ 1f and the aforemen- 
tioned antenna 3_ t for ground communications. The 
navigation device 1. n is constructed in the same man- 
ner as the navigation device 1^. 

The operation of the navigation device will now 
be described with reference to FIG. 2. The GPS sat- 
ellite 5 transmits position measurement data to the 
navigation devices 1 M and 1. n . The antennas 2. 1 and 
2_ n of the navigation devices 1_! and 1.„ receive the 
position measurement data transmitted by the GPS 
satellite 5, and transfer it to the GPS receiving units 
-1 1 _ t and 11. - ni - respectively. The GPS-receiving units 
11_i and 11- n generate the respective self position in- 
formation from the received position measurement 
data, and transfer the self position information to the 
navigation units 6.! and 6. m respectively. The naviga- 
tion units 6_-, and 6. n output the respective self posi- 
tion information to the display units 6_<| and 6. n , re- 
spectively. Further, the navigation units 6_i and 6_ n 
output the respective self position information to the 
ground communication units 7., and 7. n , respectively. 
The ground communication units 7^ and 7_ n include 
radio communication modems (not shown), which 
emit the respective self position information via the 
antennas 3_-| and 3_ ni respectively. The ground com- 
munication unit 7^ receives the self position informa- 
tion concerning the navigation device 1.„ via the an- 
tenna 3_! for ground communications, and sends it to 
the navigation unit 6^ as the group member position 
information. The navigation unit 6^ controls the dis- 
play unit 8_i so that the serf position information indi- 
cating the current position of the automobile 4_ A and 
the group member position information indicating the 
current position of the automobile 4. n are displayed 
on the display unit 8^ in the aforementioned manner. 
That is, the display unit 8_! of the automobile 4^ dis- 
plays the current position thereof by the position mark 
S1 and the current position of the automobile 4. n by 
the position mark Sn together with its identification 
number IDn. Similarly, the display unit 8_ n of the au- 
tomobile 4_ n displays the current position thereof by 
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the position mark Sn and the current position of the 
automobile 4_, by the position mark S1 together with 
its identification number ID1. 

The GPS receiving unit 11 is constructed as 
shown in FIG. 3. An GPS antenna 2 is coupled to a 5 
GPS receiver 40 via a preamplifier 31 and a band- 
pass f ilter 32. A crystal oscillator 35 generates a ref- 
erence frequency signal, which is a reference timing 
control signal of the GPS receiving unit 11. A clock 
generator 36 generates, on the basis of the reference 10 
frequency signal, a clock signal for controlling opera- 
tion timing of a signal processing unit 37. An operation 
unit 12 is connected to the signal processing unit 37. 

The GPS receiver 40 includes the following com- 
ponents. A frequency mixing circuit 41 generates a is 
signal having the same pattern as data relating to a 
carrier of the GPS satellite, the position thereof, and 
a clock built in the GPS satellite. A code generator 42 
receives the clock signal generated by the clock gen- 
erator 36, and generates a code signal having the 20 
same pattern as a distance measurement signal A 
data/carrier detector 43 synchronously detects by 
using the output signals of the frequency mixing circuit 
41 and the code generator 42, data relating to the 
clock built in the GPS satellite and an orbit of the GPS 25 
satellite, and the carrier. A code lock detector 44 syn- 
chronously detects the above-mentioned distance 
measurement signal by using the code signal gener- 
ated by the code generator 42. 

The operation unit 12 includes a self- sustaining 30 
type position measurement unit (not shown). A direc- 
tion sensor of the stand-alone type position measure- 
ment unit is. for example, a geomagnetic sensor or a 
gyrocompass, which detects a direction in which the 
receiving point (movable body) moves. A speed sen- 35 
sor used for detecting the movement speed of the re- 
ceiving point is, for example, a revolution speed sen- 
sor. The movement distance of the receiving point is 
calculated by a pulse signal output by the speed sen- 
sor and a distance correction coefficient. The move- 40 
ment distance is calculated in accordance with 
changes in the movement direction of the receiving 
point detected by the direction sensor. Hence, a route 
of the movement of the movable body from the refer- 
ence point is calculated, and the current position can 45 
be identified. 

The present invention is not limited to the specif- 
ically described embodiment. For example, the mov- 
able body may be a bicycle or a human being. 

The invention may be embodied in other specific so 
forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered in all respects as illustra- 
tive and not restrictive, the scope of the invention be- 
ing indicated by the appended claims rather than by 55 
the foregoing description and all changes which come 
within the meaning and range of equivalency of the 



claims are therefore intended to be embraced therein. 



Claims 



1. 



A navigation device comprising: 

position measurement means (11.,) for re- 
ceiving an electric wave for use in position meas- 
urement from a satellite (5) and for measuring a 
current position of a movable body (4_0 in which 
the navigation device is installed; 

display means (8.,) for displaying informa- 
tion concerning the current position of said mov- 
able body (4.0; 

transmitting means (7.,) for transmitting infor- 
mation concerning the current position of said mov- 
able body (4.0 to a transmission medium (3.,); 

receiving means (7_0 for receiving, via'the 
transmission medium (3.0. information concern- 
ing current positions of at least one other mov- 
able bodies (4_n) transmitted from each of said 
other movable bodies (4. n ); and 

control means (6.0, coupled to said posi- 
tion measurement means (11_0, said display 
means (8_0 and said receiving means (7.0, for 
. controlling said display means (8.0 so that the in-_ 
formation concerning the current positions of 
said other movable bodies (4.„) are displayed to- 
gether with the information concerning the cur- 
rent position of said movable body (4.0. 

A navigation device as claimed in claim 1 , where- 
in said control means (6.0 comprises means for 
controlling said display means (8_0 so that iden- 
tification codes (ID„) identifying said other mov- 
able bodies (4. n ) are displayed together with the 
information concerning the current positions of 
said other movable bodies (4.„). 

A navigation device as claimed in claim 1, where- 
in said control means (6.0 comprises means for 
controlling said display means (8.0 so that the in- 
formation concerning the current position of said 
movable body (4.0 includes a mark having a 
shape different from other marks related to the in- 
formation concerning the current positions of 
said other movable bodies (4.,,). 

A navigation device as claimed in claim 1, where- 
in said control means (6_0 comprises means for 
controlling said display means (8.0 so that the in- 
formation concerning the current position of said 
movable body (4.0 includes a mark having a col- 
or different from that of other marks related to the 
information concerning the current positions of 
said other movable bodies (4. „). 
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5- A navigation device as claimed in claim 1 , where- 
in said control means (6.0 comprises means for 
controlling said display means (8^) so that the in- 
formation concerning the current position of said 

movable body (4^) includes a mark having a 5 

brightness different from that of other marks re- 
lated to the information concerning the current 
positions of said other movable bodies (4. n ). 

-6.— Anavigation device as claimedin claim 1 . where- 10 

in said transmitting means (7^) comprises radio 
transmission means (3_ n ) for sending the informa- 
tion concerning the current position of said mov- 
able body (4^) to the external device by means 
of an electric wave for ground communications. 

7. A "navigation device as claimed in claim 1 , where- 
in said receiving means (7 M ) comprises means 

for receiving an electric wave for ground commu- 2Q 
nications, said electric wave containing the infor- 
mation concerning the current positions of said 
other movable bodies (4_ n ). 

8. A navigation device as claimed in daim 1 , where- 25 
in said satellite (5) is a GPS (Global Positioning 
System) satellite. . _ . . . . . _ 

9. A navigation device as claimed in claim 1 , where- 
in the information concerning the current posi- 3Q 
tions of said other movable bodies (4. n ) includes 

an identification code ()D n ) identifying said other 
movable bodies (4. n ). 
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FIG. 5 
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